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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may hot be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole, would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1, 2, 8, 11, 12 and 18 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Eenoboom at al. (US 5078,599) in view of Bilodeau et al. (US 
5,465,152). 

As to claim 1 , Eenoboom et al. (from this point forward will be referred to as 
Eenoboom) teaches a method of topographically mapping a surface (method of 
inspecting a dental model; Col. 1, lines 53-54), comprising: directing a radiation beam 
(laser light source, 12) toward a target location on the surface (dental model, 1 1). 
Eenoboom further teaches identifying a peripheral point of the beam spot image (the 
shape and the general dimension of the spot is calculated through a grid and the 
direction of its major axis; in order to know the general dimensions of the beam spot it is 
essential to find the boundary or the peripheral of the beam spot, and since the beam 
spot has an edge, any point on the edge of the beam spot is a peripheral point ); and 
assigning a relative height value (the beam spot can be moved and used to measure 
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the height and width of the teeth; Col. 2, lines 2-6) to the target location based on a 
mapping of the at least one image plane coordinate identified for the peripheral beam 
spot point to the relative height value (by finding the spot dimensions using a grid 
system it is possible to determine the inclination of the tooth; Col. 3, lines 13-18). 
However, Eenoboom does not teach capturing an image of a beam spot at a location in 
an image plane intersecting at least a portion of the radiation beam reflected from the 
target location on the surface or detemriining at least one coordinate in the image plane 
corresponding to the identified peripheral point. 

Bilodeau teaches capturing a beam spot with optics (Col. 3 line 64), where the 
beam spot is located in an image plane intersecting at least a portion of the radiation 
beam reflected from the target location of the surface (Fig. 4). Thus the capturing a 
beam spot with optics and placements of image plane of Bilodeau reads on the claimed 
capturing an image of the beams spot and the image plane configuration. Also, 
Bilodeau discloses the light sensors give the location of the beam spot (Col. 3 lines 64- 
67; Col. 4 lines 4-6). Thus the location of the beam spot of Bilodeau reads on the 
claimed finding the location of the peripheral point since the peripheral point is a point 
within the beam spot, it is then logical to know the location of the peripheral point. 
Therefore, it is obvious to one ordinarily skilled in the art at the time of the invention to 
combine the dental model inspection system using a beam spot to determine the 
dimensions of teeth with optics inspection system using a beam spot in order to more 
accurately determine the dimensions of the object being inspected. 
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As to claim 2, Bilodeau teaches wherein the radiation beam is directed along a 
beam axis (see beam coming out from light source 14 along the z-directlon; Fig. 4) and 
an image plane coordinate (Col. 3 lines 64-67) Is identified with respect to a first 
direction substantially parallel to a projection of the beam axis onto the image plane 
(Fig. 4). 

As to claim 8, Bilodeau teaches wherein the surface forms a boundary of a 
substrate (17) and is semitransparent (partially transparent; Col. 4 lines 23-24) with 
respect to the radiation beam. 

As to claim 9, Bilodeau teaches wherein the substrate is a printed circuit board 
(Col. 2 lines 65-67). 

As to claim 1 1 , It is the system claim of claim 1 . Note the discussion above. 

As to claim 12, it is the system claim of claim 2. Note the discussion above. 

As to claim 18, It is a computer program (the calibrated processing electronics 
(13) are used to calculate the height and store the height with its associated target 
location. A computer program must be present in order for this process to be 
completed; Bilodeau Col. 4 lines 7-9) of claim 1. Note the discussion above. 

3. Claims 4, 5, 6, 7, 9, 10, 14, 15, 16, 17 and 20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Bilodeau in view of Eenoboom as applied to claims 
1,2, 8, 11, 12 and 18 above further in view of Svetkoff et al. (US 5,812,269). 

As to claim 4, Bilodeau teaches identifying a peripheral point on a beam spot, 
however both Eenoboom and Bilodeau do not teach wherein identifying comprises 
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applying a threshold to pixel values of the beam spot image to identify the peripheral 
point. Svetkoff teaches of applying threshold in a triangulation-based system to inspect 
solder joints using laser spot (Svetkoff Col. 7 lines 17-24). Therefore, the method of 
applying threshold to laser spot reads on the claimed applying a threshold to pixel 
values. It would have been obvious to one ordinarily skilled in the art to combine 
Bilodeau's image plane with Svetkoff s threshold because applying the threshold can 
optimize the estimation for different Imaging and measuremeht applications (Svetkoff 
Col. 7 lines 17-24). 

As to claim 5, Svetkoff teaches matching of gray scale with height data, Where 
the gray scale values are within a pre-set threshold (Svetkoff Col. 12 lines 28-33). 
(Svetkoff Col. 7 lines 44-46). Therefore, SvetkofTs gray scale threshold reads on the 
claimed "grayscale threshold". Thus, it would have been obvious to one ordinarily 
skilled in the art to combine SvetkofTs gray scale threshold with Eenoboom's image 
plane because it allows the 3D imaging and processing to be more reliable (Svetkoff 
Col. 7 lines 41-46). 

As to claim 6, Svetkoff teaches after the gray scale value is within a 
predetermined threshold value then uses the gray scale value to have access to a look- 
up table that contains one-to-one correspondence for z-data, or height value (Svetkoff 
Col. 1 1 lines 58-62). This reads on the claimed "predetenmined relative height value". 
Therefore, It would have been obvious to one ordinarily skilled in the art to combine 
Svetkoff s look-up table with Eenoboom's image plane because it allows easy access to 
pre-load decision rules with little Impact on processing time (Svetkoff Col. 12 lines 1-5). 
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As to claim 7, Svetkoff teaclies after the gray scale value is within a 
predetermined threshold value then uses the gray scale value to have access to a look- 
up table that contains one-to-one correspondence for z-data, or height value (Svetkoff 
Col. 1 1 lines 58-62). This reads on the claimed "lookup table". Therefore, it would have 
been obvious to one ordinarily skilled in the art to combine SvetkofTs look-up table with 
Eenoboom's image plane because it allows easy access to pre-load decision rules with 
little impact on processing time (Svetkoff Col. 12 lines 1-5). 

As to claim 14, it is the system of claim 5. Note the discussion above. 

As to claim 15, it is the system of claim 4. Note the discussion above. 

As to claim 16, it is the system of claim 6. Note the discussion above. 

As to claim 1 7, it is the system of claim 7. Note the discussion above. 

As to claim 20, it is the computer program (the calibrated processing electronics , 
(Bilodeau 13) are used to calculate the height and store the height with its associated 
target location. A computer program must be present in order for this process to be 
completed; Bilodeau Col. 4 lines 7-9) of claim 4. Note the discussion above. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bilodeau 
et al. Eenoboom et al. and Svetkoff et al. as applied to claims 1, 8-9 above, and further 
in view of Roder (US 6.490,368 B2). 

As to claim 10, note the discussion of Bilodeau, Eenoboom and Svetkoff above. 
Both Eenoboom and Svetkoff do not teach Roder teaches of triangular mesh pattern for 
surface mapping. Roder teaches of laser surface mapping using the form of triangular 
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mesh (Roder Figs. 4A-4C) partem. This reads on the claimed "directing, capturing. 
Identifying, detemriinihg and assigning for a plurality of target location on the surface of 
the printed circuit board arranged in a prescribed triangular mesh pattern." Therefore, it 
would have been obvious to one ordinarily skilled in the art to combine Bilodeau's 
mapping system as modified by Eenoboom and Svetkoff with Roder's triangular mesh 
pattern mapping because it is used to help to better identify the objects being examined 
(Roder Col. 16 lines 9-17). 

Allowable Subject Matter 

5. Claims 3, 1 3 and 19 are allowed. The following is a statement of reasons for the 
indication of allowable subject matter: 

Claims 3, 13, and 19 are deemed allowable because of identification of the 
peripheral point on the beam spot by selecting the peripheral point that is 
physically closest to the beam axis. 

Response to Amendment 

6. Applicant's arguments with respect to claims 1-2, 4-12, 14-18 and 20 have been 
considered but are moot in view of the new ground(s) of rejection. 

7. Regarding the claim objections to claims 12 and 20, applicant's amendments are 
sufficient to overcome the objections. 
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8. Regarding the 35 U.S.C. 1 12 first paragraph rejection of claims 3,13 and 19, 
applicant's arguments are persuasive and the rejection is withdrawn. 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Claire Wang whose telephone number is 571-270-1051. 
The examiner can normally be reached on Mid-day flex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on 571-272-7695. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/603,109 Page 9 

Art Unit: 2624 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more.lnfomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 



Claire Wang 
02/02/2007 




